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SPeClFICATlON 

Uiideroroumi PipM and Turmol linings 

this fnvontlon rslotet to underground pipes 
and tunnsi finings. Tunnal Unlngs srs cxvnmonty 
5 fbnnsd by abutting rings or annular sections, each 
formed by a number of part annular aegimants. 

Two main types of constnicdQn are In currant 
use. In the -expanded" type, the segnwited rings 
are effecthwiy eo<panded to ffll an accurately 

10 formed excavation, so that In the flnlatMd 
Installation there are substantially no voids 
between die tunnel lining and the mavadon. 

In die "gmutsd" type, an anroilar void la Wt 
between the aaaembled Qning and tha amavatlon, 

16 anddri8voldlafUM0.a.oRMJttd)brkij6ednga 
suHablaHmng material Into ttw void dvou^ 
pouting holea provided «ordili pwpoaabi aome 
or an or die aegmoma. The flniulfa« Hole muat be 
made good after groudng to lama amoodi 

20 auiface at the Interior of the lining. 

The pmaam ^ntton provides a turwel I Wng 
•egment fomtad widi a bBnd boro open St die 
outer lace of the segment and stopplngjihort of 
the Inner «soe and having a visible IdantBteatlon 

26 madcon the Innorfececftheeegment registering 
with the bore. 

Segment! of this oonstnjotlon can therefore be 
used In oonstrucdon of d\e expanded type or die 
grouted type, and when usad In th« latter type, 

30 diaremalnbvwalldilcfcnesaatdielnnarendof 
the bund bore la merely broken away to form a 
groudno hole for Inleodon of fURng matarial. 

AddMonsDy, however, m the oaee ol an 
expanded BMng; It aofneiimea happene dMt 

36 unlntandedvolda are crested In dM son 
aunoundbigthe Mng due to oveibieak during 
eKaavadoaLft.diountntendonal removal of aoH 
beyond the Umh of die required tunnel boro. In 
dUa oBBe^some oTdM blind holes may be broken 

40 out to pernittkMsllsed grouting. 

Ths Invention dnis makes It possible If desired 
to standardise the design and production of Btdng 
segments for use elthor bi aixpandad Bnlnga or In 
gioutedlNngs. 

45 Tunnel segments as deaoribed above are 
ususfly made of ooocrate but thooo afclBad In the 
art wHI reoognbe ihet die bwandon la applicable 
to eogments of odwr structural matarlals. 
One partlcularfcrm of oonoreta tunnal fining 

60 aegmanta In aeeordanae with the invention 
deacribedbelow,bywayofeKa mpie,wfldi 



reference to die accompanytng drawing, which 
shows the segment In end elevation. 
The segment Is formed, preferably and as 

56 ehown at Its mkMength,vWth a blind bore 1 open 
Bt ths corwex outer surface 2 of ths segmertt but 
stopping short of the conceve Inner surfioce 3 to 
leave a reduced wall thickness 4. The Inner 
surface Is mariced whh a visusi Mendfkiatlon of 

60 any convenient form In registry with the bore 1. 
For uae In an expanded lining oonstructlon tlM 
Wind bore 1 (8 redundant and the eegment haa 
the requblte amoolh and oondmioua kmar 
suifica. Whan dM sagmancia amptoyad In ■ 

66 grouted oonstrucdon dtereduoed wan portion 4 to 
broken away 04. by drinino* to open up a grouting 
hole, die fcmar end of which Is flllad. eflar grouting 
has bean completed to maicB good the Inner 
surface of the completed tunnel Hnkig. 

70 The Invention is also appOcabls to pipes. Foe 
example, pipes may be told In e trench end )olnted 
end to end, end the trench bsckfnied. If dw Joints 
shouU leak, eoU msy be washed Into the pipe, 
toaving voids, outside It In such s csaa, the voids 

76 may be suffldsntly torge to make grouting 
desirabJe, and by making dw pipes wldi blind 
tolas kid\e manner described above k>caltoad 
grouting can be effected by aalecdvebreaUng out 
of the holes. 

60 In arxnher constructive technkiue, pipes ere 
ihiuat Into the from die bottom of a pit aoll 
being excavatad at the leading and of tiw pipe 
worit end ftnthar pipea iMlng added at die rear 
end, at the pit as exoavetlon prooeeda. In auch an 

66 liMtefladon the excavated bore to usually overelza 
to eaae die peaaage of die pipe sectione dnough 
tiie ground The raai^tant void or vokto may then 
be grouted by breaking out die Uknd holea ea In 
the eaae of a grouted lunntf lining. 

do Claltna 

1 . A tunnel lining segment or pipe eection 
having a bBnd bore open at ha outer, flonvaoc fbce 
and stopping ahortof thelnnarf8ce,endh8vbiga 
visible Identification marie on the Inner face In 

86 regtottywldi die Mind bora. 

2. Atunnel lining aegmant aooofding to dabn 1 
wherein dM bBnd bore to formed at dte mid- 
length of tfie segment 

3. Aturmel lining segmant aubstantisDy ea 
100 hereki described whh reference to die 

' aoopnipanyffig drawinu* ' 
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